AD-A206  571 


1*.  REP^gTj  SECURITY  CLASSIFICATIO|^«^  E  L  H 
2».  SECURITY  CLASSIFICATION  AUTHfMY  AP'p"^' 
2b.  CLASSIFICATION /OOWNGRAa^||HEDULE~ 
4.  PERFO^ING  QR(^NIZATION  R^O^T  NUMBER(S)| 

urutorm^  sSivices  wiiversity  I 
Health  Sciences  -  -  -  — - 

6a.  NAVE  OF  PERFORMING  ORGANIZATION  Sb 

Uhiformed  Services  Univ. 
of  the  Ifealth  Sciences 

6c  ADDRESS  (Gty,  State,  and  ZIP  Code) 

Dept,  of  Svurgery 

4301  Jones  Bridge  Road 

Bethesda,  MD  2081 4-4799 

8a.  NAME  OF  FUNDING /SPONSORING  1 8b 

QUiANIZATION  ( 

Office  of  Naval  Reseetrch 

8c  ADDRESS  (City,  State,  end  ZIP  Code) 

800  N.  Quincy  Street 
Arlingtcxi,  VA  2221 7-5000 


REPOl[r^Opl|^^ATION  PAGE 

E L  E CTE 

i^MT  ^pp  1  1  logStjlBlTTism 


lb.  RESTRICTIVE  MARKINGS  r  ■■ 

_ 

3.  DISTRIBUTION /AVAILA8IUTY  OF  REPOR^ 

Distributicxi  Unlimited 


Form  Approved 
0MB  No  0704-0188 


'r-.  r 


6b  OFFICE  SYMBOL 
(If  applicable) 


8b  OFFICE  SYMBOL 
(If  applicable) 

OMR 


S.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 

NA 

7a.  NAME  C>  MONITORING  ORGANIZATION 

Office  of  Naval  Research 

7b  ADDRESS  (City,  State,  and  ZIP  Code) 

,  800  North  Quincry  Street 
Arlington,  VA  2221 7-5000 

9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 

N0001488WM24020 

10.  SOURCE  OF  FUNDING  NUMBERS 


PROGRAM 
ELEMENT  NO 

61153N 


PROJECT 

TASK 

NO. 

NO 

RR04108 

441f83301 

WORK  U^ 


1 1 .  TITLE  (Include  Security  Classification) 

Cacdiectin/Tumor  Necrosis  Factor  and  the  Pituitary-Adrenal  Axis 

12.  PERSONAL  AUTHOR(S) 

Diema  S.  Malcolm,  Ph.D.  cind  Merrily  Poth,  M.D. 

13a.  TYPE  OF  REPORT  jl3b  TIME  COVERED  14.  DATE  OF  REPORT  (Year,  Month.  Day)  |15  PAGE  COUNT 

Annual _ |  -A/Z48a  .4/7/89  I  April  fi.  1989 _  1R 

16.  SUPPLEMENTARY  NOTATION 


17 

COSATI  CODES 

18.  SUBJECT  TERMS  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 

FIELD 

GROUP 

SUB-GROUP 

Tumor  Necxosis  Factor/Cache(rtin/ACni/COrticx>sterone 

08 

thyroglc^3ulin/cAMP/mean  arterial  pressure Aieart  rate 

^^^^^^T>reliminary  studies  investigating  immune-neuroendocrine  intei^ctions  ha^  yielded 
several  inter^ting  and  novel  findings.  Intravenous  injections  of  low  doses  on  TNF  (0.01 
-0.10  mcj/kg)  in  unanesthetized  animals  resulted  in  signif icai^elevations  in  circulating 
ACTH  and  corticosterone.  These  low  doses  of  ITJF  did  not  prcxiuce  changes  in  mean  pressure 
but  did  increase  heart  rate  within  5-10  minutes  post- injection.  In  vitro,  INF  shown 
to  inhibit  ACTH-stimulated  corticosterone  from  adrenal  cell^.  Similarly,  TNF  ii^iibited 
TSH-stimulated  thyroglobulin  release  from  cultured  thyroid  (Jells.  INF  was  without  effect 
on  tte  basal  secretion  of  corticosterone  or  thyrogl(*ulin.  jThis  finding  represents  a 
significant  and  new  interaction  between  the  immune  and  endocrine  systems.  Furthei^more, 
the  remarkable  inhibitory  effect  of  TNF  on  stimulated  adrenal  and  thyroid  hormone  te- 
lease  may  have  relevance  in  clinical  situations  when  TNF  l^jpls  are  high  (e.g.  cnri^cal 
illness,  malignancy)  and  erutocrine  function  is  suppressed  (^ick  euthyroid  syndrome^). 


20  DISTRIBUTION /AVAILABILITY  OF  ABSTRACT 
H  UNCLASSIFIED/UNLIMITED  □  SAME  AS  RPT 
22a  NAME  OF  RESPONSIBLE  INDIVIDUAL 

DO  Form  1473,  JUN86 _ 

"  6ten..  WoW  ffrXTEMENT  A  | 

Appr«Y«d  {oi  Dubiic  r«l4c>:«; 

L’ni.'r. I 


21  ABSTRACT  SECURITY  CLASSIFICATION 
□  DTIC  USERS  (U) 

22b  TELEPHONE  (Include  Area  Code)  22c  OFFICE  SYMBOL 

Previous  editions  are  obsolete.  SECURITY  CLASSIFICATION  OF  THIS  PAGE 

S/N  0102-LF-014-6603 


89 


7  o 


ANNUAL  REPORT 


Cachectin/Tumor  Necrosis  Factor  and  the  Pituitary-Adrenal  Axis 
ONR  Contract  No.  N00014-88-WM-24020 


A.  Introduction 

Cachectin/Tumor  Necrosis  Factor  (TNF)  is  a  macrophage-derived  hormone 
which  is  released  in  response  to  bacterial  or  parasitic  infection  and  mediates 
a  local  inflammatory  response.  When  injected  intravenously,  TNF  produces 
systemic  effects  which  include  metabolic  wasting  (cachexia),  circulatory 
collapse  (shock),  and  tissue  necrosis  (see  1  for  review).  Under  conditions 
when  TNF  is  known  to  be  elevated  (septic  shock,  malignancy,  chronic  illness), 
significant  endocrine  abnormalities  also  exist.  These  include  an  elevation  in 
"stress  hormones"  and  changes  in  pituitary-thyroid  hormones  referred  to  as  the 
"sick  euthyroid  syndrome".  It  is  unknown  whether  the  observed  changes  in 
hormones  are  a  direct  effect  of  TNF  or  are  secondary  to  the  cardiovascular  and 
metabolic  effects  induced  by  TNF. 

Several  lines  of  evidence  indicate  that  the  immune  system  by  way  of 
macrophage  cytokines  can  influence  neuroendocrine  function  and  vice  versa 
suggesting  that  these  two  systems  are  involved  in  a  complete  regulatory 
feedback  loop  (see  2).  For  example,  interleukin- 1,  a  macrophage  product 
released  in  response  to  infection,  has  been  shown  to  directly  activate  the 
hypothalamo-pituitary  axis  resulting  in  the  increased  production  of  ACTH  and 
glucocorticoids  (3,4).  Glucocorticoids  modulate  immune  and  inflammatory 
responses  and  have  been  shown  to  suppress  the  synthesis  and  release  of  TNF  and 
interleukin-1  in  response  to  endotoxin  (5,6).  Furthermore,  adrenal-cortical 
hormones  (e.g.  cortisol)  are  substantially  elevated  during  chronic  illness  or 
stress  (7)  and  possibly  contribute  to  the  immunosuppression  associated  with 
chronic  illness  and  malignancy.  Recently,  it  has  been  reported  that  cortisol 
levels  are  elevated  following  TNF  injection  in  anesthetized  dogs  (8). 

However,  it  is  unknown  from  this  study  whether  the  rise  in  cortisol  is  due  to 
TNF's  direct  effect  on  the  adrenal  gland,  is  mediated  through  TNF-induced  ACTH 
release  or  is  secondary  to  TNF-induced  hypotension  and/or  other  systemic 
effects.  To  date,  little  is  known  about  the  interactions  between  TNF  and  the 
pituitary-adrenal  axis.  In  addition,  the  physiologic  regulation  of  TNF  in 
health  or  disease  remains  unclear. 

The  purpose  of  our  studies  was  to  further  explore  the  interactions 
between  the  immune  system  and  the  neuroendocrine  system.  Specifically,  we 
chose  to  determine  what  effect  TNF  has  on  pituitary  ACTH  and  adrenal 
corticosterone  release  both  in  vitro  and  in  vivo,  and  conversely,  what  effect 
ACTH  and  glucocorticoids  have  on  the  release  of  TNF  from  macrophages  in 
response  to  endotoxin.  It  is  anticipated  that  results  from  these  studies  will 
provide  insight  into  how  the  immune  system  by  way  of  macrophage-derived 
peptides  may  regulate  endocrine  function  during  infectious  challenge,  and 
conversely,  how  pituitary-adrenal  hormones  activated  during  infection  or 
stress  may  act  to  regulate  the  release  of  TNF  and  thus  modulate  immune 
function . 


B 


Research  Results 


The  first  year  of  this  project  was  largely  dedicated  to  in  vitro  studies 
because  of  the  initial  limited  supply  (0.5  mg)  of  recombinant  human  TNF-alpha 
obtained  from  Genentech,  Inc.  (S.  San  Francisco,  CA)  in  September  1988.  Since 
September,  we  have  tested  the  effects  of  TNF  on  basal  and  stimulated 
corticosterone  release  from  cultured  adrenal  cells  and  have  observed  some 
novel  and  exciting  findings  (presented  below).  Our  fortunate  access  to  human 
thyroid  cells  also  enabled  us  to  test  the  effects  of  TNF  on  basal  and 
stimulated  thyroglobulin  release  (findings  presented  below). 

We  received  2.0  mg  of  TNF  from  Genentech  in  February  1989  and  began 
testing  the  effects  of  TNF  on  ACTH  and  corticosterone  release  in  vivo.  We 
were  also  able  to  monitor  the  hemodynamic  effects  of  TNF  injections  in  these 
animals.  The  uniqueness  of  these  in  vivo  studies  is  that  they  were  performed 
in  unanesthetized  animals  unlike  the  previously  reported  studies  which  were 
performed  in  anesthetized  animals.  Using  this  model  we  were  able  to  show 
significant  changes  in  ACTH  and  corticosterone  which  may  have  been  otherwise 
masked  by  anesthesia  (see  below). 


We  have  hired  a  technician  who  has  learned  the  techniques  for  harvesting 
and  culturing  murine  macrophages  and  has  diligently  set  up  and  standardized  a 
TNF  bioassay  for  the  purposes  of  measuring  TNF  release  from  cultured 
macrophages.  We  are  now^beginning  the  final  phase  of  our  project  which 
involves  testing  the  effects  of  ACTH  and  glucocorticoids  on  TNF  release  from 
activated  macrophages. 

1.  Effects  of  recombinant  human  TNF-alpha  on  basal  and  stimulated 
corticosterone  release  from  cultured  adrenal  cells. 


Rat  adrenal  cells  were  prepared  by  digestion  with  collagenase.  Cells 
were  then  inciibated  for  2  hours  with  or  without  ACTH  and  TNF  alone  or  in 
combination.  Data  of  representative  experiments  are  shown  in  Table  1.  TNF 
alone  had  no  effect  on  baseline  corticosterone  release  even  at  the  highest 
dose  tested,  however,  TNF  clearly  inhibited  ACTH  stimulated  corticosterone 
secretion.  This  inhibition  is  reproducible  and  consistent  and  is  seen  at 
concentrations  of  TNF  similar  to  that  reported  in  patients  with  sepsis  and 
with  AIDS.  There  was  no  difference  in  cell  number  or  viability  following  TNF 
application  with  or  without  ACTH  present,  indicating  that  the  inhibitory 
effects  of  TNF  are  not  due  to  cytotoxicity.  This  finding  represents  a 
significant  and  new  interaction  between  the  immune  and  endocrine  systems. 


2.  Effects  of  recombinant  human  TNF-alpha  on  basal  and  stimulated 
thyroglobulin  and  cyclic  AMP  from  cultured  thyroid  cells.  . 

Based  on  our  observation  of  TNF's  inhibitory  actions  on  adrenal  cells,  we 
explored  the  effects  of  TNF  on  human  thryoid  cells.  We  reasoned  that  the 
inhibitory  effects  of  TNF  seen  with  stimulated  adrenal  cells  may  extend  to 
other  endocrine  cells  (thyroid  gland)  which  are  stimulated  by  a  peptide 
hormone  (TSH).  The  clinical  observation  that  TNF  is  elevated  during  medical 
conditions  that  are  associated  with  the  "sick  euthyroid  syndrome"  (where  the 
thyroid  gland's  response  to  TSH  is  suppressed)  further  supports  this 
hypothesis. 
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Human  thyroid  cells  were  prepared  from  tissue  obtained  at  thyroidectomy 
for  multimodular  goiter  or  for  Graves  disease.  Cells  were  digested  with 
collagenase  and  placed  in  cultures.  After  48  hours  cells  were  trypsinized  and 
replated  at  a  concentration  of  5  X  10^  cells/0.5  cc  in  multiwell  culture 
plates.  After  72  hours  media  was  removed  and  cells  were  incubated  with  TNF  at 
0,  100,  300  or  1000  pg/ml  with  or  without  TSH  (1  uU/ml)  using  previously 
reported  techniques.  Media  was  removed  and  analyzed  for  cAMP  2  hours  after 
incubation  or  after  24  and  48  hours  for  thyroglobulin  measurements.  At  the 
end  of  48  hours  cells  were  trypsinized  and  counted.  No  difference  in  cell 
number  or  vieibility  was  noted  with  TNF  with  or  without  TSH.  Data  from  these 
experiments  is  shown  in  Tables  2  and  3. 

In  summary,  TNF  inhibited  TSH  stimulated  thyroglobuin  secretion  in  human 
thyroid  cells  in  a  dose-dependent  manner.  In  all  experiments,  TSH  exposure 
resulted  in  a  brisk  increase  in  cAMP  production.  However,  even  at  the  highest 
concentration,  TNF  had  no  effect  on  TSH  stimulated  cAMP  production.  This 
suggests  that  TNF's  inhibition  of  TSH-stimulated  thyroglobulin  secretion  is 
not  mediated  through  cAMP.  It  is  tempting  to  speculate  that  the  observed  in 
vitro  inhibitory  effects  of  TNF  on  the  thyroid  gland  may  occur  in  clinical 
situations  (e.g.  sick  euthyroid  syndrome)  where  TNF  levels  are  increased  and 
thyroid  function  is  suppressed. 

3 .  Effects  of  recombinant  human  TNF-alpha  on  plasma  levels  of  ACTH  and 
corticosterone  in  the  unanesthetized  rat. 


We  initially  experienced  some  challenges  in  developing  an  in  vivo  model 
that  would  accurately  assess  the  effects  of  TNF  on  ACTH  and  corticosterone 
release.  It  is  known,  for  instance,  that  surgical  stress,  anesthesia,  and 
repeated  bleedings  can  induce  significant  changes  in  ACTH  and  corticosterone 
release  themselves.  Therefore,  we  chose  to  perform  surgeries  the  day  before 
the  experiment,  to  limit  blood  sampling  times  and  volumes  to  a  minimum,  and  to 
immediately  replace  withdrawn  blood  with  an  equal  volume  of  donor  rat  blood. 
Donor  blood  was  obtained  by  cardiac  puncture  from  donor  rats  on  the  morning  of 
the  experiment.  ACTH  and  corticosterone  levels  in  donor  blood  was  found  to  be 
well  within  the  normal  range  (68_+12  pg/ral).  Experiments  were  always  run 
between  the  hours  of  1000  and  1300  to  control  for  the  effects  of  diurnal 
variation  on  plasma  hormone  levels. 

TNF  was  made  up  fresh  on  the  morning  of  the  experiment  at  doses  of  0.01, 
0.03  and  0.10  mg/ml  and  injected  (1  ml/kg)  as  an  intravenous  bolus.  Control 
animals  received  bovine  serum  albumin  (BSA;  2  mg/kg)  as  a  bolus  injection  (1 
ml/kg).  One  ml  of  venous  blood  was  withdrawn  before  and  at  15,  30,  45,  60, 
and  120  minutes  after  TNF  injection.  Plasma  ACTH  and  corticosterone  levels 
were  assayed  using  commercially  available  kits.  Preliminary  data  (n=3-6)  is 
presented  in  Figure  1  and  2. 

In  summary,  TNF  at  all  three  doses  induced  significant  increases  in 
circulating  ACTH  and  corticosterone  levels.  Interestingly,  TNF  at  a  dose  of 
0.01  mg/kg  induced  as  great  a  response  in  ACTH  as  the  0.10  mg/kg  TNF  dose.  As 
expected,  corticosterone  levels  were  subsequently  elevated  in  these  animals. 
Based  on  the  in  vitro  observation  that  TNF  inhibits  ACTH- induced 
corticosterone  release,  it  would  be  interesting  to  determine  whether  these 
inhibitory  effects  are  also  present  in  vivo.  Unfortunately,  the  present  in 
vivo  model  did  not  allow  us  to  test  this  hypothesis. 


4. 


rate  and  pulse  pressure  in  the  unanesthetized  rat. 

On  the  day  of  surgery,  an  arterial  catheter  was  implanted  for  the  purpose 
of  cardiovascular  monitoring.  On  the  experimental  day,  hemodynamic  responses 
(mean  arterial  pressure,  heart  rate  and  pulse  pressure)  to  TNF  injections  were 
monitored  using  a  physiograph  (Buxco  Electronics). 

Preliminary  data  (n=2-6)  is  presented  in  Figures  3,  4,  and  5.  Due  to  the 
small  number  of  animals  per  group,  it  was  difficult  to  assess  statistical 
differences  between  treatment  groups.  The  only  notable  and  consistent 
response  to  TNF  injection  was  an  increase  in  heart  rate  at  5-10  minutes  post¬ 
injection.  There  were  no  differences  in  mean  arterial  pressure  within  or 
between  treatment  groups.  At  the  higher  doses  of  TNF  (0.03  and  0.10  mg/kg), 
pulse  pressure  tended  to  fall  after  60  minutes.  It  should  also  be  noted  that 
blood  withdrawal  (from  the  venous  line)  occurred  at  repeated  intervals  during 
the  time  of  cardiovascular  monitoring  and  may  have  contributed  to  some  of  the 
observed  fluctuations  in  hemodynamics. 

Considering  the  small  doses  of  TNF  used,  it  is  not  surprising  that  TNF 
produced  little  or  no  change  in  hemodynamics.  Tracey  et  al.  (9)  have  teported 
hypotension  and  tachycardia  in  anesthetized  rats  following  TNF  injection  but 
at  higher  doses  (1.8  mg/kg).  Others  have  reported  that  TNF  infusions  into 
tumor-bearing  humans  results  in  a  tachycardia  (without  changes  in  blood 
pressure)  throughout  the  period  of  infusion  (10).  We  likewise  have  observed  a 
significant  and  reproducible  tachycardia.  Since  this  increase  in  heart  rate 
is  present  in  the  absence  of  significant  hypotension,  this  suggests  that  TNF 
induced  tachycardia  may  be  mediated  directly  at  the  level  of  the  heart  or 
through  some  other  systemic  effect  of  TNF. 

C.  SOMMARY 

Preliminary  studies  investigating  immune-neuroendocrine  interactions  have 
yielded  several  interesting  and  novel  findings.  Intravenous  injections  of  low 
doses  of  TNF  (0.01-0.1  mg/kg)  in  unanesthetized  animals  resulted  in 
significant  elevations  in  circulating  ACTH  and  corticosterone.  These  low 
doses  of  TNF  did  not  produce  changes  in  mean  arterial  pressure  but  did 
significantly  increase  heart  rate  within  5-10  minutes  post- injection.  This  is 
the  first  report  of  TNF's  effects  on  ACTH  and  corticosterone  release  in 
unanesthetized  animals. 

In  vitro  TNF  was  without  effect  on  the  basal  secretion  of  corticosterone 
from  adrenal  cells,  however,  TNF  potently  inhibited  ACTH-stimulated 
corticosterone  release.  Similarly,  TNF  was  shown  to  inhibit  TSH- stimulated 
thyroglobulin  release  from  cultured  thyroid  cells  without  affecting  the  basal 
secretion  of  this  hormone.  These  findings  represent  a  significant  and  new 
interaction  between  the  immune  and  endocrine  systems.  Furthermore,  the 
remarkable  inhibitory  effect  of  TNF  on  stimulated  adrenal  and  thyroid  hormone 
release  may  have  relevance  in  clinical  situations  when  TNF  levels  are  high 
(e.g.  critical  illness,  malignancy).  Particularly,  it  is  interesting  to 
speculate  that  the  observed  inhibition  of  stimulated  thyroid  hormone  release 
may  be  associated  with  the  development  of  the  "sick  euthyroid  syndrome"  during 
critical  illness. 
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TABLE  1 


Effects  of  TNF  on  stimulated  corticosterone  release 


Corticosterone  secreted  (ng/well) 


ACTH 

Experiment  I 

Experiment  II 

0 

0 

14  +  2 

6.4  +  1.2 

30 

0 

41.7  +  7.8 

16.9  +  5.3 

100 

0 

77.3  +  6.2 

63.0  +  2.0 

30 

100 

2.6  +  .20 

8.1  +  5.3 

30 

300 

.28  +  .03 

30 

1000 

.31  +_.02 

3.6  +  .20 

100 

100 

1.21  +  .17 

10.9  +  1.7 

100 

300 

3.98  +  3.0 

100 

1000 

3.70  +  2.15 

3.5  +  0 

Numbers  are  means  of  3  wells 


TABLE  2.  Effects  of  TNF  on  basal  and  stimulated  thyroglobulin  release 


\ 

Experiment  I 

Thyroglobulin  fng/well)  at  0-24 

hours 

THP  (pg/ml) 

0 

100 

300 

1000 

Without  TSH 

70  +_6 

79  +  3 

73  +  1 

65  +  5 

With  TSH 

340  +  35 

212  +  25^ 

171  +  17^ 

65  +  21^ 

Experiment  I 

Thyroglobulin  (ng/well)  at  24-48 

hours 

THP  (pg/ml) 

0 

100 

300 

1000 

Without  TSH 

114  +  33 

94  +  10 

79  +  8 

56  +  12 

With  TSH 

630  +  126 

251  +  25^ 

160  +  23^ 

63  +  10^ 

Data  is  mean  +  S.D.  using  data  from  3  wells 
♦Different  from  control  (TNF=0)  with  p<0.01 

Experiment  II 

Thyroglobulin  (ng/well)  at  24-48  hours 

THP  (pg/ml) 

0 

100 

300 

1000 

Without  TSH 

369  +  19 

334  +  5 

258  +  16^ 

223  +  36^ 

With  TSH 

1025  +  15 

704  +  44^ 

285  +  51^ 

105  +  !!♦ 

♦Data  significantly  different  from  control  (TNF=0)  according  to  ANOVA  t-test 
(p<0.05) . 


TABLE  3.  Effects  of  TNF  on  TSH-induced  cAMP  release 


cAMP  (piccmoles/well/2  hours) 
TNF  (pg/ml) 


0 

100 

300 

1000 

Without  TSH 

<0.5 

<0.5 

<0.5 

<0.5 

With  TSH 

5.6 

5.0 

4.7 

5.1 

Data  are  Mean  of  3  wells. 


Figure  1 .  Effects  of  TNF  on  plasma  levels  of  ACTH 
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Figure  5.  Effects  of  TNF  on  pulse  pressure 
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Warcofsky «  Walter  Reed  Army  Medical  Center,  Washington,  DC 
203U7  and  Uniformed  Services  University  of  the  Health  Sciences, 
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Thyroidal  economy  in  systemic  non-thyroidai  illness  (SNTI) 
is  merked  by  reductions  in  both  central  thyroid  function  and 
peripheral  T^  to  T^  conversion  presumed  to  reflect  a  homeo¬ 
static  mechanism  to  conserve  energy.  TSH  levels  tend  to  be 
normal  in  SNTI,  and  the  mechanism  underlying  reduced  thyroidal 
secretion  is  unknown.  Recently,  Ozawa  (Endocrinol  123:iit61, 
1988)  treated  mice  with  tumor  necrosis  factor  (TNF),  as  an 
animal  model  for  SNTI,  and  reported  diminished  T^  and 
responses  to  TSH  administration.  We  have  employed  a  primary 
thyroid  cell  culture  system  derived  from  surgical  specimens  to 
assess  the  effects  of  TNF  on  thyroidal  responses  to  TSH.  Cells 
at  a  density  of  100,000/well  were  incubated  with  various 
concentrations  _  (0-1000  pg/ml)  of  recombinant  alpha-T.NF 
(Genencech)  and  bTSH(l  mU/ml).  Media  were  analyzed  for  cyclic 
AMP  by  RIA,  and  for  thyroglobulin  (Tg)  by  ELISA.  TNF  had  nc 
effect  on  either  basal  or  TSH-scinulated  cA.MP  generation. 

Tg  (ng/well)  secreted  into  media  by  thyroid  cells  (100, OOC 
cells/well)  in  the  presence  of  TNF  and  bTSH  (Mean  ±  SEM) 


TNF 

0-24 

hr 

24- 

*48  hr 

(pg/ml) 

(- 

)  TSH 

(+)  TSH 

(-)  TSH 

(+)  TSH 

0 

212 

±  7 

365  ±  56 

369  ±  19 

1025  ±  15 

100 

186 

±  23 

266  ±  57 

334  ±  5 

704  ±  44* 

30U 

266 

±  73 

144  ±  23* 
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285  ±  51* 

1000 

240 

±  41 
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223  ±  36* 

105  ±  11* 

*Data  significantly  differe^ic  from  control  (TNF«0)  according 


to  ANOVA  t-test  (p  <  0.05). 

While  TNF  alone  .  had  no  effect  on  Tg  release  at  hrs ,  TNF 
blunted  TSH-stimulated  Tg  release  by  27-762.  At  48  hrs,  TNF 
blunted  Tg  release  by  9-392  and  TSH-stimulated  Tg  release  by 
31-902.  These  results  are  consistent  with  the  in  vivo  obser- 
vations  of  Ozawa  et  al.  and  demonstrate  a  cytostatic  effect  or 
human  thyrocytes  by  TNF  in  concentrations  comparable  to  blooc 
levels  in  man  during  SNTI.  Thus,  Increases  in  circulating  TNF 
in  SNTI  may  be  responsible  for  reduced  thyroid  function  ir 
these  patients. 
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